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7.3. Caihode-Ray Phosphors 
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Fig, 7.4. Scanning electron microscope photograph of particles of the YjOiSiEu phosphor, 
(reproduced u/ith permission from Rcf. (])) 



caihode-ray tubes. In order to produce color tubes, predominantly a slurry method is 
used. Funher a dusting and an clecirophorciic method can be used. For more details 
on screening, see Ref. (I). 



J 33 7. Cathode- Ray Phosphors 



As a consequence the band gap decreases, so ihat the emission wavelength shifts 
to the red. Actually Zn6.aCdo.uS: Ag + is a green-, and Zno.13Cdn.itfS: Ag* a red- 
emitting cathode-ray phosphor. The emission color is not determined by the nature 
of the luminescent center, but by the value of the band gap. Figure 7.2 shows the 
chromaticity diagram with three phosphors from the (ZnXd)S : Ag + family. 

However, the (Zn,Cd)S system has several disadvantages. In the first place, the use 
of cadmium has become inacceptable for environmental reasons, The red phosphor 
on this basis has still another large disadvantage, viz.. in order to obtain red emission 
the larger pan of the broad band emission of this phosphor is situated in the near 
infrared. The maximum of the emission band is close to 680 nm, This implies that i.V 
lumen equivalent of this phosphor is low (25%). For Y 2 OiS: Eu 3+ with line emission 
this is 55% [1]. 

Long ago it was predicted thai color television with a satisfying brightness would 
only be possible with a phosphor which emits in the red by line emission around 
610 nm [2). Now we know that only the Eu 3+ ion is able to satisfy this requirement. 
In fact the introduction of Eu 3+ -activated phosphors in the color-television tube was a 
breakthrough: not just the red, but the total brightness increased strongly. It was also 
the introduction of rare-earth phosphors leading to many other improvements (e.g. in 
luminescent lamps) and the end of the domination of the sulfides. 



7J.2 Phosphors for Black-and-White Television [3] 

In a sense rhis is a historical paragraph. The color preferred for black-and-white televi- 
sion is bluish- white. This can be realised by many combinations of two phosphors as 
prescribed by the chromaticity diagram. The best is ZnS : Ag + and (yellow-emitting) 
Zn^jCdo^S : Ag"*" or Zrto.yCdoj S : Cu.Al. Single-component white phosphors have also 
been found, but none has found practical application. 



